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INVESTIGATION AND MANAGEMENT OF EBOLA VIRUS INFECTION

IN NON-HUMAN PRIMATES. 11.

Principal Investigators: DR E T W BOWEN

DR D I H SLMIPSON

Aims of the Investigation:

To establish the value of immunotherapy with human

convalescent antibody following exposure to Ebola virus infection.

Experience in the use of convalescent Ebola antibody for therapy is very

limited and has only been successfully reported on one occasion, and this

only in combination with human leucocyte interferon (Emond et al., 1977). The

results of previous investigations by us on the use of convalescent plasma as

specific treatment in the management of Ebola virus infection in non-human

primates have been equivocal and in need of clarification. 'hh-ilwirg

""ýnvestigationswere carried out in an effort to shed some light on some of the

mechanisms involved.

Materials and Methods

Animals. Cynomolgus monkeys weighing 4.20 Kg - 5.50 Kg were used.

tmxnune plasma. Human convalescent plasma from a Zaire patient. Plasma

supplied by Dr Karl Johnson, CDC:
IFA Ticre

CDC Est. titre 1024

Porton " " 256

Antwerp " " 256

Chalengng virus. The original source of virus was human acute-phase blood,

E718 from the Zaire outbreak. This was passaged three times in guinea pigs.

The virus inoculum was a suspension of guinea pig liver taken during the Jate

febrile stage of the disease.

Challenge dose. Monkeys were inoculated on day 0 with either a 100 or

1000 guinea pig infectious units intraperitoneally.
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Immune plasma treatment schedule

Group_ A A total of four monkeys (two infected with 100 GPIU and two

with 1000 GPIU) were used. 25 ml of convalescent plasma was administered within

30 minutes of infection.

Group B. A total of four monkeys (two infected with a 100 GPIU and two

with a 1000 GPIU) were used. 25 ml of convalescent plasma was administered

upon onset of fever.

Group C. Two plasma control monkeys.

Group D. Two virus control monkeys.

Blood samples were obtained daily by femoral venepuncture and estimations

made of their virus and passive antibody (IFA) levels. Temperatures were

recorded daily.

Results

The results are set out in the accompanying Tables 1, 2 and 3. These

show that in the group receiving immune plasma within 30 minutes of infection,

viraemia was delayed until day four in three out of the four monkeys infected.

The mean survival time in this group was slightly prolonged with one of the

monkeys having an inapparent (aborted) infection.

Passive antibody at a level of 1/8 was detected during the first 48 hours.

This tended to fall off to undetectable levels from day three onwards.

In the group receiving immune plasma upon onset of fever, the virus was

detected in the blood on day two reaching peak titres of 106 GPIU/0.2 ml of

blood by day four. No passive antibody was detected in the blood of these four

monkeys. This was not surprising with the level of viraemia and the time of

administration of the plasma and the low level of passive antibody achieved in

Group A.
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In the second experiment we infected a group of monkeys with a 100 GPIU

of challenging virus and attempted to maintain a level of passive antibody in t.1,0

blood by repeated infusion of human convalescent plasma at 48 hr. v als.

Virus dose - 100 Guinea pig infected units.

Treatment schedule

Group A, Monkey 1) 30 ml of plasma administered intravenously within 30 mins.
)

" 2) post infection and every 48 hrs. thereafter.

Group B. Monkey 3) 30 ml of plasma administered intravenously 24 hours post
)

" 4) infection and every 48 hrs. thereafter.

Group C. Monkey 5) 30 ml of plasma administered intravenously 48 hours post
)

" 6) infection and every 48 hrs. thereafter.

Group D. Monkey 7) 30 ml of plasma administered intravenously 72 hours post
)

"8) infection and every 48 hrs. thereafter.

Group E. Monkey 9) Plasma control group - schedule as for Group A.

10)

Group F. Monkey 11) Virus control group.
)

"12)

Blood samples were obtained daily by femoral venepuncture for virus and

passive antibody (IFA) levels. Temperatures were recorded daily.

Results

The results of daily temperature and levels of passive antibody are set out

in Tables 4 and 5. The viraemia results are not yet completed and will be

sent later to complete this report.'

* In Group A, when plasma was administered within 30 minutes of infection,

passive antibody was detected at a level of 1/16 (IFA) on day one in both monkeys.

This level dropped to a level of 1/4 - 1/8 on day two. A further administration

of plasma on day two and four raised and maintained :he detectable level of

passive antibody to 1/32. Similar levels of passive antibody were obtained in

Groups B and C before onset of fever. Despite the presence of passive antibody I
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none of the infected monkeys survived.

These results were obviously disappointing and could suggest that there

are differenccs in the quality of the virus host antibody interaction.

Further studies will now be directed towards combined therapy in the

form of serotherapy, Ribavirin and possibly interferon.
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